Purification of human erythropoietin by affinity chromatography using cyclic peptide ligands.
Prior work described the identification and characterization of erythropoietin-binding cyclic peptides SLFFLH, VVFFVH, FSLLHH and FSLLSH (all of the form cyclo[(Nα-Ac)Dap(A)-X1-X6-AE], wherein X1-X6 is the listed sequences). In this work, the peptide ligands were synthesized on Toyopearl chromatographic resins and utilized for purifying recombinant human erythropoietin (rHuEPO) from complex sources. Elution buffer pH and composition were optimized to maximize the recovery of standard rHuEPO from the peptide resins. The peptide-based adsorbents were employed for separating rHuEPO from a mixture of albumin, myoglobin, and IgG to examine their selectivity. When using FSLLHH, the inclusion of low amounts of surfactants in the wash and elution buffers facilitated the recovery of rHuEPO with high yield and purity. Specifically, FSLLSH and VVFFVH afforded the most efficient separation of rHuEPO, with yield and purity of 85% and 95-97%, respectively. The affinity resins were also utilized to purify rHuEPO from spiked CHO cell culture fluid. In particular, FSLLSH provided the most successful separation from CHO, with yield and purity above 90%, and 1.0 log10 reduction of host cell proteins. The influence of conductivity and pH in the CHO-rHuEPO load was investigated. Finally, FSLLSH-based resins were used to purify rHuEPO spiked into a Pichia pastoris cell culture fluid, resulting in product yield and purity of 96% and 84%, respectively, and 1.3 log10 reduction of host DNA. These results compare well with values obtained using wheat germ agglutinin agarose and clearly indicate the potential of the cyclic peptide resins as a viable tool for rHuEPO purification.